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(54) Mobile decision methodology for accessing multiple wireless data networks 



(57) The present invention encompasses an appa- 
ratus and method for a wireless communications device 
to choose the optimum wireless data network from a 
plurality of network choices. The wireless communica- 
tions device employs a protocol converter to convert 
out-bound data messages to a format usable by the 
wireless data network chosen and convert in-bound 
data messages to the original format usable by the wire- 
less communications device. Based upon radio fre- 
quency measurements from a plurality of wireless data 
networks in the current coverage area, the protocol con- 
verter will instruct the wireless communications device 
to communicate on wireless data network with strongest 
radio signal strength indicator or a user-preferred wire- 
less data network where the minimum radio signal 
strength indicator requirement has been met. For end- 
user terminal transmission of data messages, the proto- 
col converter will perform conversion of data messages 
to the current wireless data network and then transmit 
the data messages via radio frequency transmission to 
the wireless network s base station. Also, upon recep- 
tion of data messages via radio frequency transmission 
from the fixed-end terminal, the protocol converter will 
perform necessary conversion of data messages to the 
format usable by an end processor of the wireless com- 
munications device. 
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Description 

Field Of The Invention 

This invention relates to the field of wireless com- 
munications, and more particularly to the field of mobile 
communications over multiple wireless data networks. 

Background Of The Invention 

Presently, a wireless communications device user 
is limited by the single wireless data network the user s 
wireless communications device will support. When 
traveling outside of radio frequency (RF) coverage for 
that wireless data network, the user is normally left with 
no viable alternative wireless communications means. A 
similar problem occurs during busy traffic hours when 
the single wireless data network cannot handle any 
more users. Also currently, the wireless communica- 
tions device user cannot communicate with a fixed com- 
munications device of a different network or another 
wireless communications device that is using a different 
wireless data network interface protocol. The moving 
end user is limited to communicating with other commu- 
nications devices that are using the same wireless data 
network interface protocol that the moving end user is 
currently using. Therefore, the moving end user is effec- 
tively isolated from users on different data networks. 
Accordingly, there is a need for enabling moving end 
users to communicate over multiple wireless data net- 
work protocols. 

Summary Of The Invention 

The present invention encompasses a method and 
apparatus for a wireless communications device to 
choose the optimum wireless data network from a plu- 
rality of network choices and convert out-bound data 
packets to a format usable by the wireless data network 
chosen and convert in-bound data packets to a format 
usable by the wireless communications device end 
processor. A protocol converter performs network proto- 
col conversion of data messages in -bound and data 
messages out-bound at the wireless communications 
device. Based upon radio frequency (RF) measure- 
ments from a plurality of wireless data networks in the 
current coverage area, the protocol converter instructs 
the wireless communications device to communicate on 
a wireless data network with the strongest radio signal 
strength indicator (RSSI) or a user-preferred wireless 
data network where a minimum RSSI requirement has 
been met. For transmission to an end-user terminal or a 
fixed communications device, the protocol converter 
performs conversion of packet data to the current wire- 
less data network and then transmits the packet data 
via RF to a wireless network base station. Also, upon 
reception of the packet data via RF from a fixed commu- 
nications device or fixed end-terminal, the protocol con- 
verter performs necessary conversion of the packet 



data to a format usable by the wireless communications 
device s end-processor. 

Brief Description Of The Drawings 

5 

A more complete understanding of the present 
invention may be obtained from consideration of the fol- 
lowing description in conjunction with the drawings in 
which: 

10 

FIG. 1 is a block diagram showing the overall sys- 
tem architecture in an end-to-end multiple network 
wireless data communications system. 
FIG. 2 is a block diagram of the internal structure of 
is a router in accord with the present invention. 

FIG. 3 is a block diagram showing the internal 
structure of a protocol converter in accord with the 
present invention. 

FIG. 4 is a diagram showing process of protocol 
20 conversion in accord with the present invention. 

Detailed Description 

Presently, a moving-end user cannot communicate 

25 over more than one wireless data network. For example, 
a cellular digital packet data (CDPD) user is forced to 
only communicate over the CDPD wireless data net- 
work and is therefore isolated from other users on a dif- 
ferent network. The present invention solves this 

30 limitation by allowing the moving-end users the flexibility 
to choose from a plurality of different wireless data net- 
works to perform wireless communications. 

The present invention facilitates communication 
over a plurality of different wireless data networks 

35 through multiple capabilities including: determining the 
best wireless data network to access by comparing 
radio frequency (RF) signal strength measurements 
from different wireless data networks; performing nec- 
essary protocol conversion of data messages outbound 

40 from the wireless communications device, to a format 
usable by the air-interface protocol of the selected wire- 
less data network; performing necessary protocol con- 
version of data messages in-bound to the wireless 
communications device, from the selected wireless data 

45 network, to a format usable by the end-processor of the 
moving-end device; and performing actual routing of 
data messages to either the end-processor if in-bound 
messages are being received, or to the network RF 
modem for radio transmission to the selected wireless 

so data network if out-bound messages are being transmit- 
ted. 

The overall system architecture for facilitating wire- 
less data communications across multiple networks is 
shown in FIG. 1 . At the fixed network side, a fixed com- 
55 munications device (FTD) 101 is wired to a router 104. 
A plurality of wired connection options exist for connect- 
ing the fixed communications device with the router. 
FIG. 1 shows the example of using a Public Switched 
Telephone Network (PSTN) connection with an Inte- 
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grated Services Digital Network (ISDN) interface. The 
wired connection between both the PSTN 102 and the 
fixed communications device 101 and the router 104 
and PSTN 102 comprises an ISDN basic rate interface 
line (B-channel) whose operation and structure is well 
known to those skilled in the art and, therefore, the 
operation and structure thereof need not be described 
in detail. A fixed communications device comprises any 
communications device that is not mobile. At the wire- 
less network side a wireless communications device 
108 is capable of transmitting across several networks 
A, B, C to X 107 usable by the wireless communications 
device 108. The networks 107 are coupled to associ- 
ated network gateways A, B, C to X 106 which convert 
the wireless transmitted information from device 108 to 
protocols used by the local area network 105 (LAN). 
The LAN 105 is interconnected to the wired network 
including the fixed communications device 101. 

The router architecture 200 as shown in FIG. 2 
comprises two sub- routers, a master 202 and a slave 
201 , which both perform the dual function of converting 
and routing data messages across multiple wireless 
data networks. The sub- routers 201 and 202 are cou- 
pled to the fixed communications network shown as a 
PSTN 204 and coupled to the local area network 210 
which is interconnected to the network gateways 205 
and 206. The network gateways 205, 206 convert infor- 
mation from the protocols used by the fixed network, 
such as the PSTN, to protocols used by the wireless 
networks 203, 207 and 208 which carry wireless trans- 
missions to and from the wireless communications 
device. The router is shown with a basic rate interface 
209 to the PSTN network side. Data messages in- 
bound from a wireless communications device across 
the multiple wireless data networks will be converted by 
the router from the wireless data network protocol (if 
needed) to the wireless data network protocol usable by 
a fixed communications device. After conversion, the 
router will rout the data message to the network address 
of the fixed communications device. 

A data message out-bound from the fixed commu- 
nications device across multiple wireless data networks 
will be converted (if needed) by the router from the net- 
work protocol used by the network containing the fixed 
communications device to the wireless data network 
protocol usable by the destination wireless communica- 
tions device. After conversion, the router will rout the 
data message through a network gateway 205, 206 to 
the network address of a destination wireless communi- 
cations device. The router further includes a mainte- 
nance subsystem 212 for performing fault recovery, 
redundancy, traffic measurement, and diagnostics. If 
any system fault occurs within one of the sub-routers, 
traffic can be automatically diverted to the other sub- 
router. A current routing table 214 is maintained and 
routinely updated when the network address changes 
for any message received from the network 203, 207, 
208. 

Once it is determined which network 203, 207, 208 



a data message came from, the routing table 214 is 
updated. Any new message sent to the network is 
routed using the correct message format and to the cor- 
rect address by retrieving the receiver s location from 
5 the routing table. A mobile database 216 is maintained 
for every active wireless communications device by 
storing a user profile for every active mobile user. Every 
message received by the router 200 is monitored 
(through user data received) to determine if it is the cor- 
10 rect message type and any invalid message types are 
discarded. All messages received by the router are 
authenticated by monitoring a user identification (ID) 
and a source network address in the data message. 
Once received by the appropriate destination network 
15 control center (not shown), the data message will be 
routed through a destination network to a destination 
base station where the wireless communications device 
is currently being provided wireless access and/or reg- 
istered. At the base station, the data message is trans- 
20 mitted via radio frequency (RF) transmission to a 
wireless communication device and received by the pro- 
tocol converter of the wireless communications device 
in accord with the present invention. 

The internal system architecture of the protocol 
25 converter 300 associated with a wireless device is 
shown in FIG. 3. The functional blocks of the protocol 
converter 300 include timing and control (T&C) 301 , end 
processor interface (EPI) 302, configuration and control 
(C&C) 303, and inter network control (INC) 304, the 
30 implementation of which functions would be understood 
by a person skilled in the art. Internal ports A, B, and C 
305 provide interface connections to network radio fre- 
quency modems (NRFM) A, B, and C 306. The protocol 
converter includes x number of ports for X number of 
35 NRFMs 307. The EPI provides interface connection to 
the end processor (EP) 308 of the wireless communica- 
tions device. 

At the wireless communications device, the data 
message is received via one of a plurality of different 

40 network RF modems 306 the wireless communications 
device is currently using for wireless communications. 
The plurality of different network RF modems 306 are 
connected to the protocol converter which performs 
functions similar to the router on network side. The 

45 choice of which wireless data network to choose for 
wireless communications is determined by the protocol 
converter. 

The protocol converter 300 of FIG. 3 bases its deci- 
sion on RF measurements received from a plurality of 

so different wireless data networks in the current coverage 
area of the wireless communications device. The proto- 
col converter receives these RF measurements via the 
plurality of different network RF modems 306 that are 
connected to the protocol converter. The protocol con- 

55 verter can use a plurality of different methods to deter- 
mine which wireless data network to use for wireless 
communications. A wireless communications device 
refers to any wireless communications device capable 
of transmitting and/or receiving data via radio transmis- 
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sion communications. 

One preferred method used by the protocol con- 
verter is to compare the received RF measurement with 
a software controlled (pre-set) minimum RF strength 
(threshold) for viable wireless communications with that 5 
particular wireless data network and choose that partic- 
ular wireless data network that yields the highest differ- 
ence between the pre-set RF threshold and the RF 
measurement taken. After this determination, the con- 
figuration and control (C & C) 303 of the protocol con- w 
verter will request wireless communications be 
performed over the selected wireless data network via 
the wired connection with the end processor 303 of the 
wireless communications device and the selected one 
of the plurality of network RF modems 306. Also, the 15 
protocol converter will inform the router at the network 
side via RF which wireless data network the protocol 
converter has chosen for wireless communications. 
Therefore, subsequent data messages in-bound to the 
wireless communications device will be routed to the 20 
correct wireless data network. After the request is 
made, the protocol converter performs the dual function 
of: converting data messages in-bound and out-bound 
to the requested wireless data network protocol and, 
routing the converted data message. 25 

A data message out-bound from the wireless com- 
munications device is converted by the protocol con- 
verter 300 from the network protocol usable by the end 
processor 308 of the wireless communications device to 
the requested network air-interface protocol to be used 30 
for wireless communications. The converted out-bound 
message is then routed by the protocol converter to the 
requested one of a plurality of different wireless network 
RF modems 306 where it is transmitted via RF to the 
network base station of requested wireless data net- 35 
work. A data message in-bound to the wireless commu- 
nications device received from the requested one of a 
plurality of different wireless network RF modems is 
converted by the protocol converter 300 from the 
requested wireless network air-interface protocol to the 40 
network protocol usable by the end-processor of the 
wireless communications device. The protocol con- 
verter then routes the converted data message to the 
end processor of the wireless communications device. 

An alternate preferred method is used by the proto- 45 
col converter for determining which wireless data net- 
work to use for wireless communications in which The 
protocol converter compares the received RF measure- 
ment for a pre-set user-preferred wireless data network 
with the RF threshold for the user-preferred network so 
contained in software. The user-preferred network will 
be requested unless RF measurement from the user- 
preferred network is not above RF threshold for user- 
preferred network. In this case, the protocol converter 
300 will select the particular wireless data network that 55 
yields the highest difference between the pre-set RF 
threshold and the RF measurement taken to perform 
wireless communications. After this determination, the 
control and configuration 303 of the protocol converter 



will request wireless communications be performed 
over the selected wireless data network via a wired con- 
nection with the end processor of the wireless commu- 
nications device and the selected one of the plurality of 
network RF modems 306. Also, the protocol converter 
will inform the router at the network side via RF which 
wireless data network the protocol converter has cho- 
sen for wireless communications. Therefore, subse- 
quent data messages in-bound to the wireless 
communications device will be routed to the correct 
wireless data network. 

After the request is made, the protocol converter 
will perform the dual function of: converting in-bound 
and out-bound data messages to the requested wire- 
less data network protocol and, routing the converted 
data message. A message out-bound from the wireless 
communications device is converted by the protocol 
converter from the network protocol usable by the end 
processor 308 of the wireless communications device to 
the requested network air-interface protocol to be used 
for wireless communications. The converted out-bound 
message is then routed by the protocol converter to the 
requested one of a plurality of different wireless network 
RF modems 306 where it is transmitted via RF to the 
network base station of the requested wireless data net- 
work. An in-bound message received from a requested 
one of a plurality of different wireless network RF 
modems is converted by the protocol converter from the 
requested wireless network air- interface protocol to the 
network protocol usable by the end-processor of the 
wireless communications device. The protocol con- 
verter then routes the converted data message to end 
processor 308 of the wireless communications device. 

The preferred operation of the invention is typified 
by an example consisting of an automatic train control 
system (ATCS) fixed communications device and an 
ATCS wireless communications device currently using 
the CDPD air-interface network protocol for wireless 
access. The operation and structure of the elements of 
a CDPD and ATCS system are well known to those 
skilled in the art and thus will not be described in great 
detail. 

The protocol converter controller has chosen the 
CDPD network after RF measurements taken from the 
CDPD network yielded the highest difference between 
the RF measurement taken and the pre-set RF thresh- 
old for viable CDPD wireless communications from a 
plurality of differences calculated for each wireless data 
network in current coverage area. No user-preferred 
wireless data network has been set and therefore the 
network (CDPD) yielding highest difference is one cho- 
sen. The protocol converter has informed the router via 
RF which wireless data network the protocol converter 
has chosen for wireless communications. Therefore, 
subsequent data messages in-bound to the wireless 
communications device will be routed to the CDPD 
wireless data network. The operation and structure of 
the elements of a CDPD and ATCS system are well 
known to those skilled in the art and thus will not be 
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described in great detail. 

Beginning with a mobile terminated example and 
referring again to FIG. 2, the fixed communications 
device routes an ATCS data message to the router 200 
via the ISDN (B-channel) basic rate interface (BR I) 5 
interface 208. The data message comprises multiple 
Open System Integration (OSI) layers in which layer 1 is 
the physical layer where bits are moved across some 
medium. Once the message is received by the router 
200, its user data and header information (i.e., source 10 
and destination address, user ID, time-stamp, message 
type, etc.) is checked to ensure accurate and authenti- 
cated transmission. Any message error will be reported 
to the router maintenance subsystem 212. Routing 
table 214 and mobile database 216 will be used as a is 
reference to change the ATCS data message to correct 
destination network format and route the data message 
to a correct destination address of an active mobile 
user. The mobile database 216 holds the user profile for 
every active mobile user. The routing table 214 holds 20 
the source network information for a received data mes- 
sage via the network gateway. From these tables, the 
correct message format and destination address for all 
out-bound messages can be found and then imple- 
mented by the router. 25 

Referring now to FIG. 4 there is shown a block dia- 
gram illustrating the process of protocol conversion. For 
a fixed communications device initiated data transmis- 
sion, the user data 406 will be extracted from the ATCS 
frame 403 and put into a CDPD frame 404 that has the 30 
necessary CDPD network information 401, as shown in 
FIG. 4. The converted CDPD data message is then 
routed through a CDPD gateway to a home CDPD net- 
work control center for the wireless communications 
device. At a home Mobile Data Intermediate System 35 
(MD-IS), the CDPD data packet is routed to a Mobil 
Data Base Station (MDBS) where the destination wire- 
less communications device is currently registered. 
Once received at the MDBS, the CDPD data message 
is transmitted via RF to a CDPD RF modem present in 40 
the wireless communications device. Once received by 
the CDPD RF modem, the data packet is again con- 
verted to an ATCS data packet usable by the end proc- 
essor and routed by way of the wired connection to the 
end processor. 45 

The process is reversed in the opposite direction for 
a mobile-originated wireless data transmission. In this 
case, a user-preferred CDPD wireless data network has 
been set. The CDPD network is chosen by the protocol 
converter for wireless communications after RF meas- so 
urements taken from the CDPD network are above the 
pre-set RF threshold for viable wireless communica- 
tions with the CDPD network. The protocol converter 
has informed the router via RF which wireless data net- 
work the protocol converter has chosen for wireless 55 
communications (CDPD). Therefore, subsequent data 
messages in-bound to the wireless communications 
device will be routed to the CDPD wireless data net- 
work. 



For a mobile-originated wireless data transmission, 
the end-processor routes the ATCS data message to 
the protocol converter. Since protocol conversion is 
needed, the user data 406 is extracted by the protocol 
converter from the ATCS frame 403 and put into a 
CDPD frame 404 that has necessary CDPD network 
information 401 . The CDPD frame 404 is then routed by 
the protocol converter to the CDPD RF modem where it 
is radio transmitted to the network mobile data base sta- 
tion (MDBS) the wireless communications device is cur- 
rently using for wireless access. The data packet is then 
routed to a network mobile data intermediate system 
(MD-IS) and then to the router. At the router, the data 
packet is again monitored to ensure authenticated and 
correct data transmission (i.e., source and destination 
address, user ID, message type, time stamp, etc.). Any 
message error will be reported to the router mainte- 
nance subsystem. Once authenticated, the user data 
406 is extracted by the router from the CDPD frame 404 
and placed into an ATCS frame 403 with necessary 
ATCS network information 402. 

Although the invention is described here by using 
an ATCS-CDPD description, it is clear that it is not lim- 
ited in scope to these two wireless data networks, but 
can be applied to a plurality of wireless data networks to 
enable wireless data communications across a plurality 
of wireless data network protocols irrespective of the 
wireless protocol usable by the fixed communications 
device or the end processor of the wireless communica- 
tions device. Also, although the invention is described 
here by using a fixed-to-moving end description, it is 
clear that it is not limited in scope to wireless communi- 
cations between a moving end user and a fixed commu- 
nications device, but can also be applied to 
communications between two or more moving end 
users. 

Also, although the invention is described using two 
different methods for determining the optimum wireless 
data network for performing wireless communications 
from received RF measurements, it is clear that it is not 
limited in scope to these two methods, but can be 
applied to a plurality of different methods to enable wire- 
less data communications across a plurality of different 
wireless data networks. 

Numerous modifications and alternative embodi- 
ments of the invention will be apparent to those skilled 
in the art in view of the foregoing description. Accord- 
ingly, this description is to be construed as illustrative 
only and is for the purpose of teaching those skilled in 
the art the best mode of carrying out the invention. 
Details of the structure may be varied substantially with- 
out departing from the spirit of the invention and the 
exclusive use of all modifications which come within the 
scope of the appended claim is reserved. 

Claims 

1. A method for selecting an optimum wireless data 
network from a plurality of wireless data networks 
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for communications of a wireless communications 
device with a second communications device, said 
method comprising the steps of: 

receiving continual radio frequency measure- 
ments from each of said plurality of wireless 
data networks at a protocol converter of said 
wireless communications device; 

CHARACTERIZED BY: 
comparing each of said continual radio fre- 
quency measurements to a given radio fre- 
quency threshold for each of said plurality of 
wireless data networks; and, 
selecting one of said plurality of wireless data 
networks for wireless communications with 
said second communications device based on 
the comparison of said continual radio fre- 
quency measurements to said given radio fre- 
quency threshold. 

2. The method according to claim 1 , further including 
the steps of: 

converting out-bound data messages from said 
wireless communications device to a network 
protocol of the selected one of said plurality of 
wireless data networks for wireless communi- 
cations with said second communications 
device; 

routing said out-bound data messages to the 
selected one of said plurality of wireless data 
networks; 

converting in-bound data messages to said 
wireless communications device, received 
across one of said plurality of wireless data net- 
works from said second communications 
device, to a network protocol usable by said 
wireless communications device; and, 
routing said in-bound data messages through 
said wireless communications device. 

3. The method according to claim 1, wherein the 
selection of one of said plurality of wireless data 
networks is based on the highest difference 
between said radio frequency measurement taken 
from each one of said plurality of wireless data net- 
works and said given radio frequency threshold for 
each one of said plurality of wireless data networks. 

4. The method according to claim 1, wherein the 
selected one of said plurality of wireless data net- 
works is based on a user preferred one of said plu- 
rality of wireless data networks when said continual 
radio frequency measurement from said user pre- 
ferred one of said plurality of wireless data net- 
works exceeds said given radio frequency 
threshold. 

5. The method according to claim 1, wherein the 
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selected one of said plurality of wireless data net- 
works is based on which of said plurality of wireless 
data networks provides the greatest difference 
between said continual radio frequency measure- 
ment over its associated given radio frequency 
threshold when the continual radio frequency 
measurement for said user preferred one of said 
plurality of wireless data networks does not exceed 
said predetermined radio frequency threshold. 

6. The method according to claim 2, further including 
the steps of: 

extracting user data from a network frame of 
said out-bound data message received by said 
protocol converter from an end processor of 
said wireless communications device, placing 
said user data into a network frame of con- 
verted user data usable by the selected one of 
said plurality of wireless data networks, and 
transmitting the converted user data to the 
selected one of said plurality of wireless data 
networks; and 

extracting user data from a network frame of 
said data message in-bound, placing said user 
data into a network frame of converted user 
data usable by said end processor, and trans- 
mitting the converted user data to said end 
processor. 

7. The method according to claim 1 , wherein said pro- 
tocol converter includes a controller for performing 
the comparison of said continual radio frequency 
measurements to said predetermined radio fre- 
quency threshold. 

8. The method according to claim 1, wherein the 
selected one of said plurality of wireless data net- 
works is adapted to support a plurality of wireless 
communications devices, each one of said plurality 
of wireless communications devices using different 
air-interface protocols. 

9. The method according to claim 2, wherein for said 
data messages outbound the network protocol usa- 
ble by said wireless communications device for 
wireless communications is a cellular digital packet 
data and the network protocol usable by said 
another communications device is an automatic 
train control system; and for said data messages in- 
bound the network protocol usable by said wireless 
communications device for wireless communica- 
tions is cellular digital packet data and the network 
protocol usable by an end processor coupled to 
said protocol converter is an automatic train control 
system. 

1 0. The method according to claim 1 , wherein said con- 
tinual radio frequency measurements from said plu- 
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rality of wireless data networks are cellular digital 
packet data and automatic train control system, and 
the selected one of said plurality of wireless data 
networks is cellular digital packet data. 

5 

11. A wireless communications device adapted to 
select an optimum wireless data network from a 
plurality of wireless data networks for wireless com- 
munications with a second communications device, 
said device comprising: w 

an end processor for processing data mes- 
sages having a selected network protocol; 

CHARACTERIZED BY: 
one or more modem devices for receiving con- 15 
tinual radio frequency measurements from said 
plurality of wireless data networks; and, 
a protocol converter coupled to said end proc- 
essor and said one or more modem devices for 
comparing each of said continual radio fre- 20 
quency measurements from said plurality of 
wireless data networks to a given minimum 
radio frequency threshold for each of said net- 
works, said protocol converter operable to 
select one of said plurality of wireless data net- 25 
works for wireless communications based on a 
comparison of each of said continual radio fre- 
quency measurements with said given mini- 
mum radio frequency threshold. 

30 

12. The wireless communications device according to 
claim 1 1 , wherein said protocol converter is opera- 
ble to convert out-bound data messages from said 
end processor to a network air interface protocol of 

the requested one of said plurality of wireless data 35 
networks and route said out-bound data messages 
to said modem devices for wireless communica- 
tions across the requested one of said plurality of 
wireless data networks; 

40 

said protocol converter being further operable 
to convert in-bound data messages to said 
wireless communications device, received from 
the requested one of a plurality of wireless data 
networks to a network protocol usable by said 45 
end processor, and route said in -bound data 
messages from the requested one of said plu- 
rality of wireless data networks to said end 
processor. 

50 

1 3. The wireless communications device according to 
claim 11, wherein said protocol converter is 
adapted to request one of said plurality of wireless 
data networks based on the greatest difference 
between said radio frequency measurement taken 55 
from each one of said plurality of wireless data net- 
works and said given radio frequency threshold for 
said each one of said plurality of wireless data net- 
works. 



14. The device according to claim 1 1 , wherein said pro- 
tocol converter is operable to select one of said plu- 
rality of wireless data networks based on a user 
preferred one of said plurality of wireless data net- 
works when said continual radio frequency meas- 
urement from said user preferred one of said 
plurality of wireless data networks exceeds said 
given radio frequency threshold. 

15. The device according to claim 1 1 , wherein said pro- 
tocol converter is operable to select one of said plu- 
rality of wireless data networks based on which of 
said plurality of wireless data networks provides the 
greatest difference between said continual radio 
frequency measurement over its associated given 
radio frequency threshold when the continual radio 
frequency measurement for said user preferred one 
of said plurality of wireless data networks does not 
exceed said predetermined radio frequency thresh- 
old. 

16. The wireless communications device according to 
claim 12, wherein said protocol converter further 
includes: 

means for extracting user data from a network 
frame of said out-bound data message 
received from said end processor, placing said 
user data into a network frame of converted 
user data usable by the selected one of said 
plurality of wireless data networks, and trans- 
mitting the converted user data to the selected 
one of said plurality of wireless data networks; 
and 

means for extracting user data from a network 
frame of said in-bound data message received 
from said modem devices, placing said user 
data into a network frame of converted user 
data usable by said end processor, and trans- 
mitting the converted user data from said 
modem means to said end processor. 

17. The wireless communications device according to 
claim 11, wherein said protocol converter includes 
a configuration and control circuit for performing the 
comparison of said continual radio frequency 
measurements to said predetermined radio fre- 
quency threshold. 

18. The wireless communications device according to 
claim 1 1 , wherein the selected one of said plurality 
of wireless data networks is adapted to support a 
plurality of wireless communications devices using 
a different air-interface protocol. 

19. The wireless communications device according to 
claim 12, wherein the network protocol used by said 
end processor is an automatic train control system, 
the network protocol used by the selected one of 
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said plurality of wireless data networks for wireless 
communications is cellular digital packet data, and 
the network protocol usable by said second com- 
munications device is automatic train control sys- 
tem. 5 
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quency measurements from a plurality of wireless data 
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verter will instruct the wireless communications device 
to communicate on wireless data network with strongest 
radio signal strength indicator or a user-preferred wire- 
less data network where the minimum radio signal 
strength indicator requirement has been met. For end- 
user terminal transmission of data messages, the proto- 
col converter will perform conversion of data messages 
to the current wireless data network and then transmit 
the data messages via radio frequency transmission to 
the wireless network s base station. Also, upon recep- 
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from the fixed-end terminal, the protocol converter will 
perform necessary conversion of data messages to the 
format usable by an end processor of the wireless com- 
munications device. 
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